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VIA VT82C496G GREEN PC 
80486 PCI/VL/AISA System 


Features 


1. Fully IBM PC/AT Compatible 


2. Flexible CPU and Local Bus Interface 


- Supports 80486SX/DX/DX2/DX4 and compatible CPUs 

— CPU speed up to 100 Mhz including 80486DX-50, 80486DX2-66 and 80486DX4-100 
— Supports CPUs with write-back internal cache, e.g. P24D, P24T and Cx486DX/DX2 

— Snoop filtering for write-back CPUs 

— Supports SMI protocols of Intel, AMD, TI and Cyrix CPUs 

— CPU clock stretching and throttling 

— Zero frequency and zero voltage CPU suspend 

- Soft and hard CPU reset 

- Direct VESA and other local bus interface with DMA/master access 

- Built-in arbitration for two local bus masters 


3. Advanced Cache Controller 


— Write back/write through scheme 

— Direct map scheme 

— Flexible cache size: 0K/32K/64K/128K/256K/512K/1MB 

— One bank or two banks of data independent of cache size 

-— Integrated 8-bit tag compara3tor 

- Interleaved SRAM access to achieve 2-1-1-1 burst fill 

— Supports burst read and burst write transfers 

— System and video BIOS cacheable and write-protect 

- Programmable cache timing 

— Programmable non-cacheable region 

— Optional combined tag and alter bit SRAM for the write-back scheme 
— Eight bit tag under the combined tag-alter scheme without sacrifice of cacheable space 


4. Fast Page Mode DRAM Controller 


— Mixed 256K/512K/1M/2M/4M/8M/16MxN DRAMs 

— 8 banks up to 128MB 

— Flexible column and row addresses 

-— 30 pin (x9) and single/double density 72 pin (x36) SIMM module support 
— Programmable DRAM timing 
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9. 


- BIOS shadow at 16KB increment 

— 256/384K memory relocation 

— System management memory remapping 

— Decoupled DRAM refresh with staggered RAS timing 
— CAS-before-RAS and slow refresh 


Synchronous ISA Bus Controller 


— Synchronous ISA bus clock 

— Programmable wait state, command delay and IO recovery time 
— Bus conversion and data alignment 

— Hardware and software de-turbo control 

— Fast reset and Gate A20 operation 

— Integrated 82C206 peripheral controller 

— Edge trigger or level sensitive interrupt controller 

— Flash EPROM and combined BIOS support 


Integrated Power Management Unit 


- Normal, conserve, doze, sleep and suspend modes 

— System event monitoring with two event classes and two idle timers 

— Primary and secondary interrupt differentiation for individual channels 

— One extended peripheral timer and one general purpose timer 

— Automatic conserve mode operation for short and frequent system idleness 
- Modular clock and modular power 

— CPU clock stretching, throttling or stop without affecting the ISA bus clock 
- Zero frequency operation with automatic resume 

-— Zero volt operation with leakage control 

— Four general purpose IO or power control ports 

— APM 1.1 compliant 


Integrated Local Bus IDE Controller 


— 32-bit host data transfer 

- Mode-3 transfer capabilities (>10MB/s) 

— Programmable read/write, master/slave and active/recovery timing in units of CPU clock 
—  Prefetch and write buffers 

— Support either primary (1FO-1F7h) or secondary (170-177h) channel with two devices 

- Noexternal logic required 


High Integration and Complete Functionality 


- Glueless interface with the VT82C406MV IXP (Integrated X-bus Peripheral Controller, 
100PQFP) to eliminate the multi-clock generator, the keyboard controller with PS2 mouse, 
the DS-1285 style real time clock with extended CMOS RAM and the address buffers. 

-— 9 TTLs for a complete main board implementation 

- Optional VT82C505 (160 PQFP) to bridge a VL/ISA system to the PCI bus 


0.8um high speed and low power CMOS process 


10. 208-pin PQFP package 
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Overview 


The VT82C496G is a cost-effective implementation of a high integration, high performance and 
high energy efficient VL/ISA system based on the 80486SX/DX/DX2/DX4 or compatible processor. 
With an optional VT82C505 VL-PCI bridge, the system can be extended to the PCI/VL/ISA platform 
that offers top rated PCI performance and proven PCI-2.0 compliance. In either case, the VT82C496G 
interfaces directly with the VT82C406MV IXP (Integrated X-bus Peripherals) that replaces the multi- 
clock generator, the keyboard controller with PS2 mouse support, the DS-1285 style real time clock 
with 128 byte of CMOS RAM and certain amount of glue logic. Less than ten TTLs are required for a 
complete main board implementation in addition to the chips mentioned above. 


In addition to the VL bus controller, cache and DRAM controller and ISA bus controller with the 
82C206 peripherals (DMA, interrupt controller and timer), the VT82C496G also includes a flexible 
CPU interface, a notebook class power management unit and a local bus IDE controller to meet the 
demand of the state-of-art computing requirement. The function block diagram of the VT82C496G is 
indicated in Figure 1. The system block diagram of a PCI/VL/ISA system based on the VT82C496G is 
indicated in Figure 2. 


CPU Interface 
VL Bus Controller ISA System 
Cache Controller Controller 


DRAM Controller 


Power IDE 
Management 
Unit 


Accelerator 


Figure 1. VT82C496G Function Block Diagram 


The VT82C496G supports the state-of-art 80486 families from major CPU vendors including 
Intel, AMD, TI and Cyrix. The write-back internal cache, burst write transfer, CPU clock stop and 
switching protocol and system management mode are supported to the full capability of individual 
CPUs. The VT82C496G supports two VL devices in addition to the embedded local bus IDE controller 
without any glue logic. Both VL devices can be of the master type and the arbitration logic is integrated 
inside the chip. More VL devices can be supported with external glue logic. 


The integrated power management unit monitors IO events, interrupt, DMA and VL master request 
signals to detect the status of system activity. Each event can be turned off or assigned to one of two 
event classes tracked by two independent idle timers. Two additional general purpose timers are also 
provided for house-keeping or mode switching purposes. One of the timers can also be used to keep 
track the activity of specific peripheral devices. The system management interrupt (SMI) may be 
triggered by multiple sources including time-out of individual timers, occurrence of system activities, 
external input and software programming for flexible applications. The SMI routine checks the status 
and takes appropriate actions including clock speed switching (or stop) and IO and power control. On 
top of the SMI-oriented power management capability, the WT82C496G also supports automatic 
conserve mode operation to conserve power under short and frequent system idleness (e.g. keyboard 


typing). 
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Figure 2. VT82C496G Based 80486 PCI/VL/ISA System 


The embedded local bus IDE controller recognizes IDE IO port accesses as local bus cycles and 
provides prefetch and post-write buffers to allow concurrent CPU/VL and IDE bus operation. The 
controller supports either the primary (1FO-1F7h) or secondary (170-177h) enhanced IDE channels 
with two devices. The command and recovery time of each device can be individually programmed in 
units of CPU clock to achieve the optimal speed of the device up to >10MB/s transfer rate. The IDE 
devices share the same bus with the ISA bus with separate control signals so that no external logic is 
required. 


The advanced cache controller supports direct-mapped cache up to 1MB in either write-through or 
write-back mode. In the write-back mode, the alter bit can either be eliminated or be combined with the 
tag bits so that only a single x8 standard static RAM is required. If x9 SRAM is used, the alter bit is 
available in addition to the 8-bit tag without sacrificing the cacheable region. Cache read and write 
timing is independently programmable to match with the CPU and SRAM speed. Interleaved access is 
allowed with two banks of cache to achieve 2-1-1-1 burst fill for the CPU internal cache. Burst write as 
well as burst read cycles are supported to optimize performance of local bus masters and CPUs with 
write-back internal cache. 


The VT82C496G supports eight banks of DRAMs up to 128MB. The eight banks are grouped into 
four pairs and each bank can be independently made of 256K, 512K, 1M, 2M, 4M, 8M and 16MxN 
DRAMS. Zero, one or both banks of DRAMs may be populated in each pair. The only constraint is that 
if both banks within the same pair are populated, they must be of the same type. This constraint fits 
particularly well with the 72-pin x36 double side DRAM SIMM modules, although the 30-pin x9 
SIMM modules and the 72-pin x36 single side SIMM modules are supported equally well. Critical 
DRAM timing parameters are individually programmable to allow optimal matching between the 
DRAM and CPU speed. To further enhance the system performance, decoupled refresh mechanism is 
used to allow system DRAM operation to continue before the slower ISA refresh is complete. 


The VT82C496G supports shadowing of system, video and other BIOS to speed up the access. 
The video and system BIOS can also be made cacheable and write-protect. Unused portion of the 
DRAM can be relocated to increase the size of the overall system memory. 


Access to either E or C segment can be programmed to be an on-board EPROM cycle to allow the 
combination of system and video BIOS for an all-in-one system board implementation. The 
VT82C496G can also be programmed to recognize write cycles as EPROM cycles to support field 
upgradability of flash EPROM BIOS. 


The ISA bus controller runs synchronously with the CPU clock to eliminate the synchronization 
overhead associated with an asynchronous system. The wait state, command delay and IO recovery 
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time are programmable to allow maximum flexibility in using ISA add-on cards. The bus conversion 
and data alignment are performed automatically if the sizes of the master and the slave of a command 
do not match. Push-button suspend and resume function is provided in addition to the traditional 
hardware and software de-turbo mechanism. Fast gate A20 and fast reset logic is also included to allow 
faster response in a protected mode environment. 


A rich set of configuration registers are provided for fine-tuning the cost and performance of 
individual systems. Standard parameters such as cache and DRAM configurations and ISA bus clock 
are automatically detected and programmed by the BIOS so that neither jumper nor BIOS settings is 
necessary. 


The VT82C496G is ideal for high performance, high quality, high energy efficient and high 
integration desktop and notebook PCI/VL/ISA computer systems. 


Functional Description 
1. Clock Logic 


The VT82C496G supports 80486SX/DX/DX2/DX4 and compatible processors up to 100Mhz 
including DX-50, DX2-66 and DX4-100. The CPU and VL bus interface, cache and DRAM controller 
runs at the same clock frequency as the CPU bus clock which may be fraction of the CPU internal 
frequency. For proper operation, bit 0 and | of XD bus need to be sampled high during the reset period 
(pulled up by 4.7K resistors). The other combinations configure the VT82C496G to support other CPU 


types. 


The VT82C496G includes an internal clock processor to control the clock input to different 
function blocks independently to allow maximum compatibility, performance and power management 
of the system. For instance, the ISA bus clock remains unchanged while the CPU clock is slowed down 
or even stopped. The function block diagram of the clock processor with related logic blocks is 
indicated in Figure 3. 


The CLKIN input takes the clock output from the VT82C406MV and derives the ISA bus clock 
based on the setting of bit 3-0 of internal register RX11h and the CPU clock based on the setting of bit 
7-5 of internal register RX56h. The relationship of the ISA bus clock and the CPU clock relative to the 
clock input is indicated below. 


RX1 1h bit 3-0 (ISA bus clock): Q--- - CLKIN/8 
1000 - CLKIN/3 1001 - CLKIN/2 
1010 - CLKIN/4 1011 - CLKIN/6 
1100 - CLKIN/5 1101 - CLKIN/10 
1110-CLKIN/12 — 1111 - OSC/2 (asynchronous) 


RX56h bit 7-5 (CPU clock): 000 - CLKIN 001 - CLKIN/4 
010 - CLKIN/8 011 - CLKIN/16 
100 - CLKIN/32 101 - CLKIN/64 
110 - CLKIN/2 111-0 


The frequency of CLKIN from the VT82C406MV is determined by bit 3-0 of internal register 
RX56h as follows: 


0000 - 16Mhz 1000 - 8Mhz 0001 - 40Mhz 1001 - 20Mhz 
0010 - SOMhz 1010 - 25Mhz 0011 - 830Mhz 1011 - 40Mhz 
0100 - 66Mhz 1100 - 33Mhz 0101 - 100Mhz 1101 - 50Mhz 
0110 - 8Mhz 1110 - 4Mhz 0111 - 60Mhz 1111 - 30Mhz 
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Figure 3. VT82C496G Clock Processor 


2. CPU Interface 


The VT82C496G responds to all CPU generated bus cycles except when either of the two LDEV# 
inputs is sampled low at the end of the first T2 cycle indicating a local bus access. The sampling time 
can be postponed by one CPU clock if one wait state cache hit timing is set in register RX51h. ADS#, 
M/IO#, W/R#, D/C# and the address lines are examined to determine which type of cycle to generate. 
Upon completion of a command, READY# is returned to the CPU. To allow burst fill of the 80486 
internal cache, BRD Y# is returned instead of READY# if a memory read cycle results in a cache hit. 
To support burst write of write-back CPUs and local bus masters, bit 1 of RX50h needs to be turned 
on. To allow DRAM cycles to be burstable, bit 1 of RX32h needs to be turned on. 


The coherency of the 80486 internal cache with the rest of the system is maintained by the KEN#, 
EADS# and HITM# pins. KEN# is normally active for a memory read cycle. If the CPU address lies 
outside the cacheable region, KEN# becomes inactive after the first burst transfer so that the data is not 
cached inside the CPU. 


The EADS# pin is asserted during DMA and master write cycles to snoop the internal cache. For 
DMA cycles, the CPU address is driven from the integrated DMA controller of the VT82C496G. For 
ISA master cycles, the CPU address is driven from the ISA bus through the integrated buffer inside the 
VT82C406MV. The CPU address lines CA[27:31] need to be pulled down to ensure a correct address 
during internal cache invalidation. 


For CPUs with write-back internal cache, EADS# is asserted for read as well as write DMA/master 
cycles. The W/R# is connected to the INV pin of the CPU to allow proper CPU response. The HITM# 
from the CPU indicates an altered internal cache line is hit and needs to be written back to the system 
before activation of the intended memory access is performed. To minimize the snoop overhead, a 
snoop filtering mechanism is implemented so that consecutive accesses to the same cache line may be 
snooped only once (set bit 4 RX5Eh to 1). 


The VT82C496G supports CPUs with various SMI and clock switching protocols. Please refer to 
the section of Power Management Unit for details. 


3. Co-processor Interface 


The VT82C486A supports 80387DX/SX and compatible numerical co-processors for use in high 
performance floating point math applications in 80386DX/SX systems. 


If the system contains a co-processor, the interface signals NPERROR# (error), NPBZ# (busy) and 
NPREQ# (pereq) are sent from the co-processor to the VT82C486A to produce proper interface signals 
for the CPU. The VT82C486A determines the presence of co-processor at reset. If no co-processor is 
present in the system, any attempt to access the co-processor causes READ Y# signal to be returned to 
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the CPU. If a co-processor is present, such a cycle is handled by the co-processor and the ready signal 
is fed through the LRDY# pin to be returned to the CPU. 


The state of NPBZ# is always passed through to BUSY# for the CPU indicating that the co- 
processor is processing a command. NPERROR#, when active, generates IRQ13 for PC/AT 
compatibility. It also latches BUS Y# to prevent the CPU from attempting to use the co-processor until 
the error handling interrupt routine is executed. The interrupt routine inactivates the latched BUS Y# by 
performing a write to IO port FOh or by issuing an NPRESET. If there is no co-processor present, the 
BUSY# pin generates an active low repetitive pulses to prevent system from hanging-up. 


NPBUSY# is latched in at the falling edge of the NPERROR# and ORed with the NPREQ# signal 
to generate the PEREQ signal to the CPU. The PEREQ signal reflects only the NPREQ# signal after a 
dummy write to IO port FOh. 


4. Local Bus Interface 


The VT82C496G supports local bus devices following the VESA local bus specifications. A local 
bus slave responds to a CPU or local bus master by decoding the command and the CPU address. If the 
command and address belong to the responsibility of a local bus device, LDEV# is driven low to 
indicate to the VT82C496G not to take any action until the completion of the cycle. The VT82C496G 
supports two VL local bus devices in addition to the embedded IDE controller without any glue logic. 


Local bus slaves can respond to a DMA or master command as well as CPU or local bus master 
commands. For a DMA or master cycle, a CPU command is emulated by the VT82C496G through 
translation of the bus command. For instance, a DMA or master memory read command generates a 
memory read command (M/IO# high and W/R# low) to the CPU local bus. ADS# is also activated at 
the start of the command to allow local bus devices to respond. If a local bus device responds, the data 
bus flow is controlled by the VT82C496G so that the device may be properly accessed by the DMA or 
master device. 


The CPU local bus is arbitrated between the CPU, local bus masters and the system. The system 
request is initiated in response to a DMA, master or refresh request. The system request is arbitrated 
with the two LREQ# inputs from the local bus masters to generate the HOLD signal to the CPU. The 
CPU grants the control of the bus upon completion of the current cycle by activating HLDA. 
Depending on the result of the arbitration, the system or one of the two local bus masters is given the 
control of the bus. The local bus master is acknowledged by pulling the corresponding LGNT# low, 
upon which the local bus master generates the bus command according to the 80486 bus protocol. 
Except for the arbitration for the bus ownership, the entire system does not distinguish the local bus 
master device from the CPU. 


5. Advanced Cache Controller 


5.1. Write-back and write-through Cache Schemes 


The VT82C496G supports direct-mapped cache systems with data size ranging from 32KB to 
1MB and line sizes ranging from 1 to 4 doublewords. Both write-back and write-through modes are 
supported. The tag size is 8 bit to fit the standard x8 SRAMs. No valid bit is required since all data are 
maintained valid after initialization. The alter bit SRAM that is required in a normal write-back cache 
may either be eliminated or be combined with other tag bits in the same SRAM. In all cases, only one 
x8 SRAM is required and the cost of component and board space is minimized. 


The advantage of a write-back cache is that faster performance can be achieved for a cache write- 
hit cycle. The disadvantage is that when a new cache line needs to be brought into the cache due to a 
read miss, the original cache line needs to be written back to the DRAM if the line is altered during its 
cache residence. The relative performance between the write-through and write-back schemes depends 
on the cache-hit ratio of the application and the relative timing among cache write-hit, DRAM read and 
DRAM write cycles. The faster DRAM write cycles relative to DRAM read and cache write cycles, the 
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better the write-through scheme. The VT82C496G supports both schemes so that the performance may 
be fined tuned according to the exact working environment. 


If the alter bit is eliminated in the write-back scheme, the replaced cache line is always assumed to 
be altered unless the line lies in a write-protect region. Although minimal, there is a performance 
degradation associated with this scheme. To combine the alter bit with the tag bits, the performance 
degradation is removed at the expense of a reduced cacheable region since 7 bits instead of 8 are used 
as cache tag. Once again, the VT82C496G supports both write-back schemes so that the performance 
may be fine tuned according to the working condition. 

The difference in the three cache schemes (two write-back and one write-through) lies in the 
interpretation of the tag bits. The hardware remains the same and the configuration is completely done 
in software (RX50h and RX5Eh): 


Cache Scheme RX5Eh RX50h 
bit 6 bit 4 


fagmeritaeay [9 | 
tag/alter bit (default) 

[write-back, noalterbit_ | =O | 
[write-through | ET 


To preserve the performance advantage of the alter bit without sacrificing the cacheable region, the 
VT82C496G allows a fourth cache scheme: eight-bit-tag-plus-an-alter-bit scheme, however a x9 
SRAM is required. Furthermore, the pin definition and external connection are slightly different from 
the above three schemes. 


In this scheme, the original 8 bits are used as tags like the write-through and write-back-with-no- 
alter-bit schemes. The alter bit now comes from the original DC pin of the chip. The DC signal in this 
case is combined with the HITM# pin and needs to be de-multiplexed by external logic. The pin 
definition is determined by the condition of MA9 during the reset period. If MA9 is sampled low, the 
pin is used as the alter bit and the 8-bit-tag-plus-alter-bit scheme is possible. If MA9 is sampled high, 
the pin is used as the DC signal and no external logic is required. 


5.2. Cache Organization 


The VT82C496G can be programmed for one or two banks of cache data SRAMs independent of 
the cache size. The cache organization for various data sizes is listed in Table 1. The number in the 
third and sixth columns of the table (tag data and cacheable region) is based on the assumption of an 8- 
bit tag. If 7-bit tag is used, then the highest address bit in the tag data is lost and the cacheable region is 
reduced in half. For instance, if the cache size is 256KB and the line size is 4 doublewords (the fourth 
row), the tag data becomes A24:18 and the cacheable region reduces to 32MB. Furthermore, the table 
assumes 8Kx8, 32Kx8 and 128Kx8 SRAMs are used. Other configuration is also possible. For 
instance, if 64Kx4 or 64Kx8 SRAMs are used, 256KB cache can be made of one instead of two banks. 
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5 Line Index (Tag/ Cacheable 
Data Size Tag Data Cache Data 
32KB A22:15 (8Kx8) Al4:4+ 
64KB A23:16 (8Kx8) 8K x 8x2 A15:4# 16MB 


* A3SEL1 and A3SELO from the VT82C496G are connected to the other address bits of the data 
cache. 

# CCS#0 and CCS# 1 are connected to the chip select of the two banks of data cache, respectively. 
Furthermore, A3SELO and A3SEL1 are connected to one of the address lines (A3) of each bank, 
respectively. 


Table 1. Cache Organization 
5.3. Cache Operation 


The VT82C496G contains an integrated 8-bit tag comparator for detecting cache hits. For either 
CPU, DMA or master cycles, the address of the command is compared with the data from the tag 
SRAM to determine if the cycle is a cache hit or cache miss. 


The detailed action taken by the VT82C496G for a cache hit cycle is indicated in Table 2. The 
action for a read hit cycle is the same for the four cache schemes. The action for a write-hit cycle is 
different. The alter bit needs to be set to 1 for the combined alter/tag write-back schemes. The data is 
written into DRAM as well as cache for the write-through scheme. 


Cycle Type Action Taken 


1. Data (all four bytes) are read from the cache. 
CPU Read 2. Cache data, tag and alter bits are unchanged. 
1. Data with the active bytes are written into the cache. 
2. The tag is unchanged. 
3. The alter bit is set to 1 (combined tag/alter scheme only). 


CPU Write 


4. The data is also written into DRAM (write-through scheme only). 


1. Data (all four bytes) are read from the cache. 
DMA/master Read 2. Cache data, tag and alter bits are unchanged. 


1. Data with the active bytes are written into the cache. 

2. The tag is unchanged. 

3. The alter bit is set to 1 (combined tag/alter scheme only). 

4. The data is also written into DRAM (write-through scheme only). 


DMA/master Write 


Table 2. Action Taken for a Cache-hit Cycle 
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The detailed action taken by the VT82C496G for a cache-miss cycle is indicated in Table 3. 


Cycle Type Action Taken 


1. The old cache data is written back to the DRAM (if the alter bit is 
CPU Read set or no alter bit is used in the write-back scheme). 
2. The entire data line is read from the DRAM and written into the 
cache. 
3. The tag is updated. 
4. The alter bit is reset to 0 (combined alter/tag scheme only). 
5. The requested data is returned to the CPU. 


CPU Wri 1. The data is written into the DRAM. 
He 2. Cache data, tag and alter bits are unchanged. 
1. The data is read from the DRAM. 
DMA/master Read 2. Cache data and tag are unchanged. 
; 1. The data is written into the DRAM. 
DMA/master Write 2. Cache data, tag and alter bits are unchanged. 


Table 3. Action Taken for a Cache-miss Cycle 


A cache line is allocated on read misses only, not on write misses. The action taken during a cache 
miss cycle is largely identical for the four cache schemes except in read miss cycles. No write back 
action is required for a write-through cache since the DRAM data is always maintained coherent with 
the cache. For a write-back cache, the old cache line needs to be written back to the DRAM if the alter 
bit is set. If there is no alter bit, the line is assumed to be altered and the write back action is required 
(unless the line lies in a write-protect region). 


The line size of the (external) cache is typically selected as four doublewords to match that of the 
CPU internal cache. A cache miss requires that the four doublewords corresponding to the same cache 
line be brought into the cache before the next CPU command can proceed. The CPU internal cache can 
either be filled at the same time or be filled after the entire line of the external cache is filled. The 
former mechanism, referred to as data streaming (enabled if bit 0 of RX50h is set) allows a slightly 
better performance but requires the cache controller to know in advance whether the CPU read cycle is 
a cache fill cycle so that the other three read cycles are guaranteed to appear in a burst sequence. The 
CACHE pin from the P24T CPU serves this exact purpose and pin 72 can be made to connect to this 
CACHE pin by setting bit 5 of RX5Eh to 1. This CACHE signal can also be derived using external 
logic for other CPU types. 


There are three operating modes of the cache controller: enabled, initialization and disabled. In the 
enabled mode, the cache controller functions as a normal cache. If the cache is in the disabled mode, 
the cycle is passed to the DRAM controller. The data cache and tag bits are left unchanged. A non- 
cacheable cycle is treated as in the disabled mode even if the cache is enabled. The initialization mode 
is similar to the disabled mode except for a CPU read cycle, the data is written into the cache and the 
tag is updated with alter bit cleared. 


5.4. Cacheable Region 


Only on-board DRAM can be made cacheable. The cacheable region is determined by the 
following factors: 


— the cache size, 

— the tag size, 

— the on-board DRAM size, 

— the setting of the programmable non-cacheable region (RX41h and RX42h), and 

— the cacheability of video and system BIOS as determined by the setting of RX40h. 


xf (j- 


TA VIA Technologies, Inc. VT82C496G 


The normal cacheable region is the minimum of the on-board DRAM size and 256 (128 if there are 
only 7 tag bits) times the cache size. The decoding of the normal cacheable region is built inside the 
chip so that no register setting is required. 


The upper memory region (A0000h to FFFFFh) is an exception to the normal case. Since this 
region corresponds to memory-mapped IO ports, it is defaulted to be non-cacheable. However, the 
video (C0000h to C7FFFh) and system (E0000h to EFFFFh and FOO000h to FFFFFh) BIOS can be 
made cacheable and write-protect by programming RX40h. 


One other memory region inside the normal cacheable space can be made non-cacheable by 
programming the internal register RX41h and RX42h. The size of the region is from 64KB to 4MB. 
The base address of the region must be an integral multiple of the size of the region. 


The cacheable region is consistent between the 80486 internal cache and the secondary cache 
through the use of the KEN# and EADS# pins to the CPU. 


5.5. Cache Parameters 


Cache hit timing can be programmed to be either zero or one-wait state in RX51h. The first read 
cycle, other read cycle (second to fourth cycle in a burst transfer), first write cycle and other write cycle 
can be programmed independently. For instance, the fastest burst transfer rate to fill the 80486 internal 
cache is 2-1-1-1; that is zero wait state for both the first read and other read cycles. Table 4 indicates 
the speed requirement of the tag and data SRAM for different CPU clock frequencies. 


CPU Ext. Clock Data SRAM Tag SRAM Read/write Timing 
25Mhz 2-1-1-1/2-1-1-1 


33Mhz 2-11-1/2-1-1-1 
40Mhz 3-2-2-2/3-2-2-2 
50Mhz 3-2-2-2/3-2-2-2 


Table 4. Tag and Data SRAM Speed Requirement 
The following internal registers are associated with the cache controller: 
RX50h: Cache access mode 


— bit 7-6: cache mode. Ox: disabled. 
10: enabled 
11: initialization 
— bit 5: direct data SRAM access 
— bit 4: combined alter bit for the write-back cache (don't care for write through) 


— bit 3-2: cache line size: 00/11: 4 bytes 

O1: 8 bytes 

10: 16 bytes 
— bit 1: burst write: 0: disable 1: enable 
— bit 0: data streaming0: disable 1: enable 


RXS5 lh: cache timing control 


— bit 7,5: read hit: 00: 2-1-1-1 O1: 2-2-2-2 
10: 3-1-1-1 11: 3-2-2-2 

— bit 6,4: write hit: 00: 2-1-1-1 O1: 2-2-2-2 
10: 3-1-1-1 11: 3-2-2-2 

— bit 3: bank of dataSRAM: 0: 1 bank 1: 2 banks 
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VT82C496G 
— bit 2-0: cache size 000: disable 001: 32KB 
010: 64KB 011: 128KB 
100: 256KB 101: 512KB 
110: IMB 111: illegal 


RX5Eh: misc. cache control 


— bit 7: CPU internal cache 0: write-through 1: write-back 

— bit 6: external cache 0: write-back 1: write-through 

— bit 5: pin 72 usage 0: BLAST# 1: CACHE# (P24T) 
— bit 4-0: other usage 


6. Page Mode DRAM Controller 


The VT82C496G supports eight banks of DRAMs up to 128MB. The eight banks are grouped into 
four pairs and each bank can be independently made of 256K, 512K, 1M, 2M, 4M, 8M and 16MxN 
DRAMs. Zero, one or both banks of DRAMs may be populated in each pair. The only constraint is 
that if both banks within the same pair are populated, they must be of the same type. This constraint fits 
particularly well with the 72-pin x36 double side DRAM SIMM modules, although the 30-pin x9 
SIMM modules and the 72-pin x36 single side SIMM modules are supported equally well. The DRAM 
type, size and single/double bank information is indicated in the following registers: 


RX43h: pair 0/1 DRAM size and configuration 
— bit 7-5: bank-pair 0 DRAM size (x2 if double bank): 


000: 512KB 001: IMB 

010: 2MB 011: 4MB 

100: 8MB 101: 16MB 

110: 32MB 111: 64MB 
— bit 4: number of banks of pair 0 

0: 1 bank 1: 2 banks 


(zero bank if bit 7-5 or RX20h is 0) 
— bit 3-1: bank-pair 1 DRAM size (x2 if double bank): 


000: 512KB 001: IMB 

010: 2MB 011: 4MB 

100: 8MB 101: 16MB 

110: 32MB 111: 64MB 
— bit 0: number of banks of pair 1 

0: 1 bank 1: 2 banks 


(zero bank if bit 3-1 of RX20h is 0) 
RX44h: pair 2/3 DRAM size and configuration 


— bit 7-5: bank-pair 2 DRAM size (x2 if double bank): 


000: 512KB 
010: 2MB 
100: 8MB 
110: 32MB 


— bit 4: number of banks of pair 2 


0: 1 bank 


001: IMB 
011: 4MB 
101: 16MB 
111: 64MB 


1: 2 banks 


(zero bank if bit 7-5 or RX21h is 0) 
— bit 3-1: bank-pair 3 DRAM size (x2 if double bank): 


000: 512KB 
010: 2MB 
100: 8MB 
110: 32MB 


— bit 0: number of banks of pair 3 


001: IMB 
011: 4MB 
101: 16MB 
111: 64MB 
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0: 1 bank 1: 2 banks 
(zero bank if bit 3-1 of RX21h is 0) 


RX20h: pair 0/1 row/column address 


— bit 7-5: number of column address for pair 0 


000: disabled 001: 9 bit 
010: 10 bit O11: 11 bit 
100: 12 bit others: illegal 
— bit 4: page mode operation 
0: disable 1: enable 
— bit 3-1: number of column address for pair 1 
000: disabled 001: 9 bit 
010: 10 bit O11: 11 bit 
100: 12 bit others: illegal 


— bit 0: reserved 
RX2 th: pair 2/3 row/column address 


— bit 7-5: number of column address for pair 2 


000: disabled 001: 9 bit 
010: 10 bit O11: 11 bit 
100: 12 bit others: illegal 


— bit 4: reserved 
— bit 3-1: number of column address for pair 3 


000: disabled 001: 9 bit 
010: 10 bit O11: 11 bit 
100: 12 bit others: illegal 


— bit 0: reserved 
The DRAM memory address generation is a function of the CPU and the DRAM type. DRAM row 
and column addresses are multiplexed onto the same MA bus. When operating in non-page mode or on 
page misses, a row address followed by a column address is generated during the DRAM access. On 
page-hits, only a column address is generated during the DRAM access. 


DRAM cycles normally operate in page mode. Each RAS# is held active after a DRAM access has 
finished and is precharged only when subsequent cycle to the same bank does not access the same 
DRAM page, or if an asynchronous event such as a RAS time-out (bit 1 of RX33h set). DMA and 
master cycles do not employ the page mode and the RAS# signals are always precharged. 


For all CPU accesses, DRAM cycles are generated synchronously with the CPU clock. Critical 
DRAM timing parameters are individually programmable in RX22h to allow optimal matching between 
the DRAM and the CPU speed. The parameters include: 


— bit 7-6: RAS# precharge time: 1-4 cycles, 

— bit 5-4: RAS# pulse width: 2-5 cycles, 

— bit 3-2: Read cycle CAS# pulse width: 1-4 cycles, 

— bit 1: Write cycle CAS# pulse width: 1-2 cycles, and 

— bit 0: RAS# to column address/column address to CAS#: 1-2 cycles. 


The VT82C496G supports decoupled DRAM refresh (bit 0 of RX03h set) to allow on-board 
DRAM operation to continue before the slower ISA refresh is complete. Furthermore, CAS-to-RAS 
refresh (bit 3 of RX40h set) and slow refresh (bit 2 of RX5Eh set) are also supported to conserve power 
consumption and to allow more flexibility in selecting DRAMs with different refresh address 
requirement. In all cases, the RAS timing is staggered during refresh to minimize the power supply 
noise. 


7. Shadow RAM and ROM Decoding 
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The VT82C496G supports shadowing of system, video and other BIOS to speed up the access. 
The granularity is 16KB in address range COO000h to DFFFFh and 64KB in address range EO000h to 
FFFFFh. Read and write shadowing can be enable or disabled independently in each region. 
Furthermore, read access to address range COOO00h-C7FFFh and EQO00h-FFFFFh can be programmed 
to be cacheable and write protected to further enhance the performance of video and system BIOS 
access. 


If shadow RAM is not enabled, memory range AQOO0h to FFFFFh can be relocated to the top of 
the local DRAM so that the memory size is increased by 384KB. If only C (COO000h-CFFFFh) and/or F 
segments are used for shadowing, then the memory size is increased by 256KB. No DRAM can be 
relocated if either D or E segment is used as shadow memory. 


If the SMI capability is enabled, the memory range AO000h to BFFFFh is reserved for SM 
memory remap (RX5Bh bit 4 set) and cannot be relocated again. Therefore, the size of the increased 
memory reduces to 256KB and 128KB, respectively. The SM base memory depends on the CPU type: 
30000h-4FFFFh for the Intel CPU (RX5Bh bit 6 reset) and 60000h-7FFFFh, otherwise (RX5Bh bit 6 
set). 


Accesses to either E or C segment can be programmed to be on-board ROM cycles. The E segment 
is used when the size of the system BIOS exceeds 64KB. The C segment is used when the video and 
system BIOS are combined into one single EPROM in an all-in-one system board implementation. A 
memory write cycle is typically not considered as a ROM cycle even if the address is decoded as such. 
To support flash EPROM which allows on-line modification of the memory content, the VT82C496G 
can be programmed to recognize such memory write cycles as ROM cycles (bit 6 of RX1Ih). 
Furthermore, memory address range 15MB to 16MB can be programmed to be ISA cycles (instead of 
normal on-board DRAM cycles) if bit 2 of RX32h is set. 


The following internal registers are associated with the shadow RAM and ROM decoding: 


RX30h: COOO00h-CFFFFh shadow control 
— bit 7: CCOO0O0h-CFFFFh read shadow 
1- enable 0-disable 
— bit 6: CCO00h-CFFFFh write shadow 
— bit 5-4: C8000h-CBFFFh read/write shadow 
— bit 3-2: C4000h-C7FFFh read/write shadow 
— bit 1-0: CO000h-C3FFFh read/write shadow 


RX31h: DOOOOh-DFFFFh shadow control 


— bit 7-6: DCO00h-DFFFFh read/write shadow 
— bit 5-4: D8000h-DBFFFh read/write shadow 
— bit 3-2: D4000h-D7FFFh read/write shadow 
— bit 1-0: DOO00h-D3FFFh read/write shadow 


RX32h: EOOOOh-FFFFFh shadow control 


— bit 7-6: EOO0Oh-EFFFFh read/write shadow 
— bit 5-4: FOOOOh-FFFFFh read/write shadow 
— bit 3-0: other usage 


RX33h: ROM decoding and memory relocation 


— bit 7: C8000h-CFFFFh decoded as ROM cycle 
1 - enable 0 - disable 
— bit 6: COO00h-C7FFFh decoded as ROM cycle 
— bit 5: E8000h-EFFFFh decoded as ROM cycle 
— bit 4: EO000h-E7FFFh decoded as ROM cycle 
-— bit 3-2: relocation 00 - disable O1 - illegal 
10 - 256K relocation 11 - 384K relocation 
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— bit 1-0: other usage 
RX40h: ROM cacheable control 


— bit 7: COO00h-C7FFFh cacheable and write-protect 
1 - enable 0 - disable 

— bit 6: FOOOOh-FFFFFh cacheable and write-protect 

— bit 5: EOO000h-EFFFFh cacheable and write-protect 

— bit 4-0: other usage 


8. ISA Bus Controller 
The ISA bus is accessed in the CPU mode, DMA mode, ISA master mode and refresh mode. 


For a CPU cycle, the cache and DRAM controller handles the entire transaction if the cycle is a 
cache or DRAM cycle. Otherwise, the cycle is an ISA bus cycle and control is passed to the ISA bus 
controller. The ISA bus controller is responsible for generating command signals IOR#, IOW#, 
MEMR#, MEMW# and BALE. The command delay, wait state and IO recovery time for normal ISA 
cycles can be set in register RXO3h. 


In the DMA mode, the integrated DMA controller generates the command and address signals. 
BALE is forced high for all DMA cycles. The AEN signal is asserted to indicate that the current 
address on the bus is for memory only and not to be decoded as an IO address. The DMA logic samples 
IOCHRDY# to extend bus cycles longer than the internally defined cycle length. The DMA controller 
runs either at the same or half the speed of the ISA clock (bit 6 of RX10h). 


The ISA bus master mode is an extension of the DMA mode. A bus master can get control of the 
bus by requesting a DMA operation. Once the DMA is acknowledged, the MASTER# signal becomes 
active and the VT82C496G relinquishes control of the bus to the master until the signal becomes 
inactive. 


During the refresh operation, the VT82C496G drives REFRESH# signals, a refresh address and 
MEMR# command onto the bus to start the refresh cycle. The BALE output is driven high during 
DMA and refresh cycles. 


SAO-7 and SBHE# are handled by the VT82C496G directly while other address lines are handled 
by the address buffers inside the VT82C406MV. 


The integrated interrupt controller is extended to support level sensitive interrupts in addition to 
the 8259A compatible edge trigger interrupts: 


RX63h: IRQI5-9 interrupt mode 


-— bit7:IRQI5 1 - level sensitive 0 - edge trigger 
— bit 6: IRQ14 

— bit 5: reserved 

— bit 4: IRQ12 

bit 3: IRQI1 

— bit 2: IRQIO 

— bit 1: IRQ9 

bit 0: other usage 
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RX62h: 


IRQ7-3 interrupt mode and global control 


bit 7: IRQ7 1 - level sensitive 0 - edge trigger 
bit 6: IRQ6 

bit 5: IRQ5 

bit 4: IRQ4 

bit 3: IRQ3 

bit 2-1: other usage 

bit 0: global mode control 


VT82C496G 


0 - 8259A compatible mode (all interrupt edge triggered) 
1 - extended mode to enable RX63h and RX62h selection 


9. Local Bus IDE Controller 


The VT82C496G includes a local bus IDE controller that responds to host accesses to IDE device 
IO ports: address 1FOh-1F7h (or 170h-177h) as command block register space and address 3F6h-3F7h 
as control block register space. Two IDE devices with enhanced IDE specification such as higher 
capacity hard disks and CD-ROM devices are supported. The command active and recovery time of 
each device may be programmed in units of CPU clock independently to match the speed of the device 
and the CPU. Prefetch and post write buffers are also included to allow concurrent CPU/VL and IDE 
operation to further enhance the performance. The transfer rate can go beyond 10MB/s which covers 
the state-of-art mode-3 hard drives. 


The internal configuration register RX71h-RX7Fh is associated with the embedded local bus IDE 


controller. 


RX71h: mode register 


bit 7: reserved, 
bit 6: channel and IO port selection: 
0 - primary channel (1FOh-1F7h) 
1 - secondary channel (170-177h) 
bit 5: write buffer 1: enable 0: disable, 
bit 4: prefetch buffer 1: enable 0: disable, 
bit 3: internal LRDY# for write cycles: 
1: Ist T20: 2nd T2 
bit 2: internal LRDY# for read cycles: 
1: Ist T20: 2nd T2 
bit 1: read data to be presented to the CPU data bus: 
1: Ist T20: 2nd T2 
bit 0: internal IDE controller 1: enable 0: disable 


RX72h: non-1F0/170h port access timing 


- bit 7-4: the number of CPU clocks as command active time 
bit 3-0: the number of CPU clocks as command recovery time 


RX73h: drive #0 read timing for 1F0/170h access 


- bit 7-4: the number of CPU clocks as command active time 
bit 3-0: the number of CPU clocks as command recovery time 


RX74h: drive #0 write timing for 1F0/170h access 


- bit 7-4: the number of CPU clocks as command active time 
bit 3-0: the number of CPU clocks as command recovery time 
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RX77h: drive #0 address setup time 
- bit 1-0: the number of CPU clocks 


RX78h,79h and 7Ch: drive #1 timing as defined in RX73h, RX74h and RX77h. 


10. Power Management Unit 


The VT82C496G includes a very sophisticated power management unit that features zero- 
frequency/zero-voltage suspend and automatic resume capability, automatic and manual mode 
switching, multiple SMI sources and event timers, primary and secondary event monitoring and 
clock/power/peripheral control. Such sophistication is traditionally available only from very advanced 
notebook chipsets. 


10.1. Primary/Secondary Activities and the Idle Timers 


The VT82C496G includes two idle timers to monitor the primary and secondary system activities. 
In addition to interrupt requests, the primary activities are classified into the following eight categories 
(RX52h, RX53h): 


-— bit 7: keyboard access (IO port 60h), 

— bit 6: serial port access (IO port 3F8h-3FFh, 2F8h-2FFh, 3E8h-3EFh, 2E8h-2EFh), 
-— bit 5: parallel port access (IO port 378h-37Fh, 278h-27Fh), 

— bit 4: video access (IO port 3B0h-3DFh and memory A/B segments), 

— bit 3: hard disk and floppy access (IO port 1FOh-1F7h and 3F5h), 

— bit 2: IO port 100h-3FFh, 

— bit 1: external input (Turbo pin scanned in through VT82C406MV), 

- bit 0: DRQ/LREQ: DMA and local master requests. 


Each category can be enabled as primary activities by setting the corresponding bit of RX52h to 1. 
Each occurrence of a primary activity reloads the primary idle timer with a value determined by bit 3-1 
of RX59h. 


000 - disable O01 - 1 sec 010 - 8 sec O11 - 32 sec 
100 - 1 min 101 - 8 min 110 - 16 min 111 - 32 min 


The cause of the timer reload is recorded in the corresponding bit of RX53h while the timer is 
reloaded. If no primary activity occurs during the time period, the idle timer will time out and the 
VT82C496G can be programmed to trigger an SMI to switch the system to a power down mode. 


The VT82C496G distinguishes two kinds of interrupt requests as far as power management is 
concerned: the primary and secondary interrupts. Like other primary activities, the occurrence of a 
primary interrupt demands the system to restore to its full processing capability. Secondary interrupts, 
however are typically used for house keeping tasks in the background unnoticeable to the user. The 
VT82C496G allows each channel of interrupt request to be declared as either primary or secondary in 
RX60h and RX61h. 


- RX6lh 1- primary interrupt 0 - secondary interrupt 


bit 7: IRQ15 bit 6: IRQ14 bit 5: IRQ13 bit 4: IRQ12 

bit 3: IRQ11 bit 2: IRQIO bit 1: IRQ9 bit 0: IRQ8 
- RX60h 

bit 7: IRQ7 bit 6: IRQ6 bit 5: IRQ5 bit 4: IRQ4 

bit 3: IRQ3 bit 2: IRQI bit 1: IRQO 


Like the primary activities, the primary interrupts can be made to reload the primary idle timer by 
setting bit 0 of RX60h to 1. The secondary interrupts do not reload the primary idle timer. Therefore 
the system will enter the power down mode eventually if no other events than the secondary interrupts 
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are happening periodically in the background. If bit 1 of RX5Fh is to set to 1, on the other hand, the 
secondary interrupts can be made to reload the secondary idle timer with one of four possible values 
determined by bit 3-2 of RXSFh: 


00 - 2 ms O01 - 16 ms 10 - 64 ms 
11 - EOI + .125ms 


If the CPU clock is not at full speed (CLKIN) upon the occurrence of a primary interrupt, an SMI 
may be triggered to switch the clock frequency to full speed. For secondary interrupts, no SMI may be 
triggered but the clock is automatically switched to one of three possible values: CLKIN, CLKIN/2 or 
unchanged. For a normal secondary interrupt, CLKIN is used if bit 0 of RX5Fh is 0; otherwise 
CLKIN/2 is used. IRQO and IRQ8 may be further classified as sub-secondary interrupts by 
programming bit | and bit 2 of RX62h to 0, respectively. For sub-secondary interrupts, the CPU clock 
remains unchanged. 


10.2. General Purpose Timer and Extended Peripheral Timer 


The VT82C496G includes two reloadable timers to support various house keeping tasks. The two 
timers can be loaded by writing an 8-bit value into RX58h and RX57h, respectively. The time base for 
the two timers is determined by bit 7-6 of RX59h and bit 1-0 of RX5Dh, respectively: 


00- disable O1 - 32.768Khz 10- 1 sec 11-1 min 


The time out of either timer can be programmed to trigger an SMI for proper system response. In 
addition to the house keeping function, the second reloadable timer also covers the functionality of a 
peripheral timer and will be referred to as the extended peripheral timer. Note that the purpose of the 
idle timers is to determine the system idleness through the monitoring of the primary and secondary 
activities. The purpose of a peripheral timer on the other hand is to monitor the activity of specific 
peripheral device or devices. The first reloadable timer will be referred to as the general purpose timer. 


There are four categories of peripheral activities that can be monitored by the extended peripheral 
timer. They are enabled in bit 7-4 of RX65h: 


— bit 7: keyboard access, 

— bit 6: serial port access, 

— bit 5: video access, 

— bit 4: hard disk and floppy access. 


The four categories are subsets of the primary activities as defined in RX52h. If the corresponding 
bit is set, the occurrence of the peripheral event will reload the extended peripheral timer with the value 
determined by RX57h and bit 1-0 of RX5Dh. The time-out of the general purpose timer and the 
extended peripheral timer can be programmed to trigger an SMI. 


10.3. System Management Interrupt 
There are eight possible sources for triggering an SMI (RX54h and RX55h): 


— bit 7: primary idle timer time-out, 

— bit 6: general purpose timer time-out, 

— bit 5: primary activity occurrence, 

— bit 4: primary interrupt occurrence, 

— bit 3: external pin (Turbo) toggle, 

- bit 2: DRQ/LREQ occurrence, 

— bit 1: extended peripheral timer or secondary idle timer time-out, 
— bit 0: software SMI. 
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If the corresponding bit of RX54h is set to 1, the occurrence of a event will trigger an SMI and the 
corresponding bit of RX55h will be set to 1 for investigation by the SMI routine. Note that bit 1 covers 
both the extended peripheral timer and the secondary idle timer. To distinguish between the two cases, 
bit 3-0 of RX65h are used (bit 3-2 correspond to the function of RX54h and bit 1-0 correspond to the 
function of RX55h) 


— bit 3: peripheral timer time-out SMI enable, 

— bit 2: secondary idle timer time-out SMI enable, 
— bit 1: peripheral timer time-out status, 

— bit 0: secondary idle timer time-out status. 


One possible action of the SMI routine is to program the CPU clock into one of eight possible 
frequencies (bit 7-5 of RX56h): 


000 - CLKIN 001 - CLKIN/4 010-CLKIN/8 011 -CLKIN/16 
100 - CLKIN/32 101 - CLKIN/64 110-CLKIN/2 111-0 


Value 000 indicates the full-on mode and the CPU along with the VL/cache/DRAM state machine 
runs at the same speed as the clock input from the VT82C406MV. Value 111 indicates zero frequency 
suspend operation in which the CPU clock is fully stopped and with proper external controls, the power 
supply to the CPU can be disconnected. Other values represent slow down CPU operations and the 
power saving is between the full-on and the suspend modes. Other than the clock frequency switching, 
the VT82C496G also provides four general purpose output ports which value can be set in bit 7-4 of 
RXS5Ah by the SMI routine. 


The setting of RX56h and RX5Ah depends on the power management model and the cause of the 
SMI. Through this basic mechanism, the VT82C496G is capable of supporting many different power 
management models. For instance, BIOS routines are ready made to support the standard APM 
(Advanced Power Management protocols by Microsoft and Phoenix) for a cooperative power 
management among the application software, operating system, BIOS and the hardware. To illustrate 
the capability and flexibility of the VT82C496G, take a simple model that supports full-on, doze and 
suspend modes. 


Bit 7 and bit 3 of RX54h are set and bit 5, 4 and 2 are not set during the full-on mode. The 
occurrence of a primary activity reloads the primary idle timer without triggering an SMI so that no 
processing overhead is involved and the system performance is not degraded at all. The first SMI 
triggering happens when the idle timer is timed out or when the external pin is pushed by the user to 
force the system into sleep. The SMI routine slows down the CPU clock and puts the system into the 
doze mode. Bit 7 of RX54h is now turned off and bit 2, 4, 5 are turned on to monitor the occurrence of 
a primary activity which will trigger an SMI to put the system back into the full-on mode. 


By setting bit 6 of RX54h to 1, the time out of the general purpose timer will trigger an SMI which 
can switch the system from the doze mode to the suspend mode. If a primary activity occurs before the 
time-out of the general purpose timer, the system goes into the full-on mode and bit 6 of RX54h is 
turned off and the time-out of the general purpose timer will be ignored. 


10.4. Automatic Mode Switching 


As is indicated above, most of the clock switching and peripheral control are handled by the SMI 
routine. This arrangement allows maximum flexibility in supporting various power management models 
under different application environments. The VT82C496G supports the SM protocols of major 80486 
CPU types by programming RX5Bh. 


— bit 7: power management mode enabling (this bit needs to be turned on to support 
any power management function), 
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— bit 6: SMI type: 0 - Intel 2-pin SMI (SMI#/SMIACT#), 
pin 112 is used as SMIACT#, 
SM base = 30000h to 4FFFFh, 
1 -TIY/AMD/Cyrix 3-pin SMI (SMI#/SMIADS#/SMIRDY#), 
pin 112 is used as SMIADS#, 
SM base = 60000h to 7FFFFh, 
- bit5: SMI target: 0-SMI output to CPU 
1 - SMI redirected to interrupt 15 of internal 8259 interrupt 
controller ( to support traditional non-SMI CPUs), 
— bit4: SM memory mapping enable: SM base memory as determined by bit 6 is mapped 
to A0000h to BFFFFh. 
- bit 3: enable direct DRAM access to the SMI target memory AOO00h-BFFFFh, 
-— bit2: other usage, 
— bit 1: force 3000h-4FFFFh to map to AO000h-BFFFFh (to move SM code, without 
causing local bus device conflict with AOOOOh-BFFFFh), 
— bit 0: clock throttling enabling. 


Bit 0 enables the clock throttling by controlling the STPCLK# period and duty cycle in RX02h. 


- bit4: STPCLK# throttling period: 1-1.7ms* 16 — 0- 3.35us * 16, 
— bit 3-0: duty cycle for STPCLK# 1/16 - 15/16. 


The VT82C496G supports clock switching protocols of major 80486 CPU types by programming 
RXS5Ch: 


- bit 7: wait fora HALT cycle to start clock switching, 
— bit 6: wait for an acknowledgment to start clock switching, 
— bit5: clock switching protocol: — 1 - TI/Cyrix SUSP#/SUSPA# protocol, 
pin 117 is used as SUSP# input, 
0 - Intel STPCLK# protocol, 
pin 117 is used as STPCLK# output. 


Refer to Figure 3 for the modular clock processing logic of the VT82C496G. To switch the CPU 
clock by programming RX56h, the sequence of the clock switching protocol as determined by RX5Ch 
is followed. For CPUs that do not support any clock switching protocols, e.g., the traditional Intel 
80486 CPUs, this operation is not reliable and the CPU clock switching relies on the smooth frequency 
switching characteristics of the multi-clock generator inside the VT82C406MV. The frequency of the 
clock input is determined by bit 3-0 of RX56h. The drawback for such CPUs is that the ISA bus is 
slowed down with the CPU clock unless OSC/2 is selected as the ISA bus clock. Furthermore, the CPU 
frequency can be slowed down but not fully stopped. In any case, the VT82C496G supports all CPU 
types to the individual maximal capabilities. 


Clock switching is mostly initiated by the SMI routine, however, automatic clock switching is 
necessary in certain situations: 


— from zero-frequency: the clock is automatically resumed upon SMI or interrupt request to 
allow the execution of the service routine, 

- DRQor LREQ occurrence: the clock is automatically switched to full on to allow proper 
synchronization between the CPU and ISA bus clock, and 

— the conserve mode operation. 


The conserve mode operation is performed automatically by the hardware, transparent to and 
superimposed upon the software-oriented power management model. The conserve mode parameters 
are stored in bit 7-4 of RXSFh: 
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— bit 7-6: active period: 00 - 1/16 sec Ol - 1/8 sec 
10 - 1 sec 11 - 1 min, 
— bit 5: conserve mode control : 0 - disable 1 - enable, 


— bit 4: conserve mode clock select: 0 -CLKIN/2 1 - CLKIN/4. 


The VT82C496G includes a conserve mode timer to support the conserve mode operation. Once 
enabled, the conserve mode timer is controlled by the occurrence of the primary activities as defined in 
RX52h, which reloads the conserve mode timer as well as the primary idle timer. The disadvantage of 
the software power management model based on the primary idle timer is that the SMI routine needs to 
be evoked to perform the clock and mode switching. Such overhead is negligible for a long period of 
system idleness but may be noticeable for short and frequent system inactivates, e.g. during keyboard 
typing. To conserve power consumption in such situations, the VT82C496G reduces the CPU clock to 
either half or a quarter of the full-on frequency (bit 4 of RX5Fh) automatically without any SMI and 
software overhead upon time-out of the conserve mode timer. Note that the time-out period for the 
conserve mode timer is a fraction of a second as opposed to seconds, minutes and hours for the primary 
idle timer. The occurrence of a primary activity switches the CPU clock to full speed and reloads the 
conserve mode timer. 


10.5. Zero Voltage Suspend and Shadow Registers 


In addition to zero frequency suspend, the VT82C496G supports zero voltage suspend to further 
conserve power consumption in the range of micro amperes. 


The zero voltage suspend disconnects the power supply to the CPU (or any other devices) so that 
the CPU consumes absolute zero power. In addition to the requirement that the CPU clock frequency 
be put to absolute zero, all the signals that connect to the CPU bus need to be conditioned such that the 
power leakage may be minimum. Note that portion of the logic in the VT82C496G is still active during 
zero voltage suspend to monitor the system activity to resume the power and clock to the CPU to 
continue its operation. The VT82C496G is put on the leakage control mode to match with the zero 
voltage condition of the external CPU by setting bit 0 of RX59h to 1. 


The VT82C496G provides a number of write shadow registers for those standard IO ports that are 
write-only. Such registers shadow IO write operations transparent to the software so that the values may 
be remembered while the corresponding device is powered down: 


- RX68h : port 70h - RX69h: port 2F8h 

— RX6Ah : port 3F8h - RX6Bh : port 372h 

— RX6Ch : port 377h - RX6Dh : port 171h 

— RX6Eh : port 177h - RX6Fh: port 376h 
11. 10 Address Map 


Other than the two 82C37A compatible DMA controllers, two 82C59A compatible interrupt 
controllers, one 82C54 compatible counter/timer, the VT82C496G also includes the BIOS EPROM 
and VT82C406MV interface and the port B logic. Table 5 summarizes the IO address map for the ISA 
system. IO accesses are always run as ISA bus cycles, but the data steering depends on whether the IO 
location is on-chip, in the VT82C406MV or in the expansion ISA bus. 
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VIBICIOGN 
[—6sh-6Fh | _notued SOC 
[—90n-91h | notused 
[~9an-9Fh | notused ———OOS—S—C—S 
[AdhaTh | notused ———SSS—SC—sS 
[AabBFH | notused 
[E0n-EFh | notused ———SSSOS—C—SS 
[Ponrrh | notued SSCs 


Table 5. IO Address Map 
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12. Scan Logic 


The scan-in and scan-out logic uses the SCANIN and SCANOUT pins to communicate between 
the VT82C496G and the VT82C406MV. The signals to be scanned in to the VT82C496G from the 
VT82C406MV through the SCANIN pin are indicated in Table 6: 


| 8 


Table 6. Scan-in Signal Sequence 


On the other hand, the signals to be scanned out from the VT82C496G to the VT82C406MV 
through the SCANOUT pin are listed in Table 7: 


| 0 | CikSelo 
CikSell | 6 RPI 


| 2 | Ciksel2 | 7 | RPA 
| 3 | Ciksel3_ | 8 RPS 
| 4 | reserved =| 9 | RPG 


Table 7. Scan-out Signal Sequence 


Clksel0-3 reflect bit 3-0 of RX56h for the CLKIN frequency. RP13-16 are the jumper setting of 
MAO-3 at power on reset. These four bits are transmitted to the keyboard controller inside the 
VT82C406MV. These four bits can also be read from bit 3-0 of RX64h. 


There are twenty-four scan-in signals and ten scan-out signals. Both the VT82C496G and the 
VT82C406MV use both edges of the OSC clock as the scan clock. After system reset, the two chips are 
initialized to the same scan order and the communication between the two chips runs forever. 


13. Configuration Registers 


Every internal register in the VT82C496G is assigned an 8-bit index. Two IO ports are used to 
access the entire register set: the index port at address A8 and the data port at A9. To access a register, 
first write the index into the index port and then read or write the data through the data port. For detail 
description of the configuration register, refer to application note "Configuration Registers for the 
VT82C496G". 
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VT82C496G Signal Description 


Signal Name Signal Description 


CLOCK CONTROL | 


CLKIN Clock input from the VT82C406MV. 
CPUCLKO an oe Clock output that drives the CPU and local bus devices. 


bus devices. 

CLKSELO-3/ 22, 23, 49, Multi-function pin: 

RAS#0-3 50 1. At power on reset: CLKIN frequency selection. 
2. After power on reset: DRAM RAS# control. 


SYSCLK | 208 ~—— || —O _| ISA bus clock. 
14.318Mhz clock input from the VT82C406MV. 


RESET CONTROL | 
PWRGOOD a System power good signal generated from the power supply. 


RESET# = Active low reset signal for the ISA system. 
CPURESET | 137. ||_—O_| Reset for the CPU. 
INIT hs = 143 == | Oe | soft reset for CPUs with internal write-back cache. 


CPU INTERFACE 


ee fee eae 

local bus cycle. 

| aeogde 
indicates an IO cycle. 


WR# 111 Write/read status. High indicates a write cycle and low indicates 
a read cycle. 


DC#/ 120 Multi-function pin: 

Alter 1. MA9 sampled high at reset: D/C# status indicatr. 
2. MAY sampled low: Alter bit for 8-bit-tag-with-alter-bit 
write-back cache. 


BE#0 | 108 ~~ |B _| byte enable 0. 
BE#1 | =—-107 ~~ || B _| byte enable 1. 


BE#2 byte enable 2. 


byte enable 3. 
80486DX/SX: CPU address A26. Act as input during CPU 
cycles and output during DMA and master cycles. 


BE#3 
80386DX/SX: Input from pin BUSY# of the 80387DX/SX. 


Be 
LB a! 
NPBZ# 
/CA26 
/Multi-function pin. 
CA2-25 31-28,26- CPU local bus address. Act as input during CPU and master 
23,154, 173- cycles and as output during DMA cycles. 
166, 160- 
eee = 


A20M# A20 mask output to the CPU. 
CDO-31 = a 58- CPU data bus. 
53, 136-121 


READY# | 113, | ~O | Ready output to the CPU. 
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EADS# External ADS output to the CPU to force an internal snoop 
/NPRESET cycle. 
/80486DX/SX: External ADS output to the CPU to force an 
internal invalidation cycle. 
80386DX/SX: Reset signal for the 80387DX/SX. 
Cache enable output to the CPU to indicate whether the current 
cycle is cacheable. 
/80486DX/SX: Cache enable output to the CPU to indicate 
whether the current cycle is cacheable. 
80386DX/SX: Output to pin PEREQ of the CPU. 


/Multi-function pin 

Multi-function pin: 

1. Bit 5 of RXSEh is 0: burst last input from the CPU. 
2. Bit 5 of RXSEh is 1 : burst cycle indicator. 

/ 80486DX/SX: Burst last input from PEREQ of the 


80387DX/SX. 


STPCLK#/ Multi-function pin: 

SUSPA# 1. Intel CPU: STPCLK# output to the SL enhanced CPU to 
request change of the CPU clock. 
2. TI/Cyrix CPU: suspend acknowledgment input from the CPU. 
This pin is defined as SUSPA# at power on reset, and can be 
changed to STPCLK# by programming RX5Ch after reset. 
SMI output to the CPU. 
Input from pin FERR# of the CPU 
/Multi-function pin 
Output to pin IGNNE# of the CPU 
/Multi-function pin. 

SMIACT#/ Multi-function pin: 

SMIADS# 1. Intel CPUs: SMI active input from the CPU. 
2. Other CPUs: SMI ADS# input from the CPU. 
The definition of this pin depends on the setting of RXSBh. 

Non-maskable interrupt request to the CPU. 

FLUSH#/ Multi-function pin: 

HIGHA 1. MA10 sampled high at reset: output to the CPU FLUSH# pin. 
2. MA10 sampled low at reset: input indicator for address above 
128MB to disable the on-board cache and DRAM access. 


LOCAL BUS INTERFACE 


Input from one of two local bus devices indicating the device is 
accessed in the current cycle. 
a 
ownership. 
592-0 | 


LGNT#0 Output to the local bus master to grant the CPU bus ownership. 
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LREQ#1/ 179 Multi-function pin: 
BLSEL#/ 1. MA8-7 sampled as 00 at reset: second local bus request. 
SMEMR# 2. MA8-7 sampled as 01 at reset: low DRAM bank select. 
3. MA8 sampled as | at reset: SMEMR# of the ISA bus. 
LGNT#1/ 1 Multi-function pin: 

BHSEL#/ 

TurboBus# 


1. MA8-7 sampled as 00 at reset: second local bus grant. 
2. MA8-7 sampled as 01 at reset: high DRAM bank select. 
3. MA8 sampled as | at reset: turbo bus active. 


CACHE CONTROL | 


Cache SRAM output enable for each bank. 
Cache SRAM chip select for each bank. 


Cache SRAM write enable for each byte. 


CBOF#0-1_ | 6,7 ~| O | 
Multi-function pin: 
1. Two bank of SRAMs: address A3 for each bank to allow bank 


0 
6 
CCS#0-1 8 
CWE#0-3 4,5, 20, 21 
- 25 
interleaving. 
2. One bank of SRAM: address A2 and A3 for the SRAM. 
-19 


Tag SRAM write enable. 


DRAM CONTROL | 


Multi-function pin: 

1. After power on reset: row address strobe for each bank (pair) 
of on-board DRAMs. For double bank pairs, BHSEL# and 
BLSEL# signals are used to distinguish between the two banks. 
RAS#3 is also used as MA11 if bank 3 is not populated. 

2. At power on reset: frequency select for the clock generator. 


Column address strobe for each byte of on-board DRAMs. 
DRAM write enable. 


Multi-function pin: 

1. DRAM cycle: DRAM address 0. 

2. Other cycle: qualified by MAMUX# to generate the ROM chif 
select. 

3. Power-on Reset: input port P13 for the keyboard controller 
inside the VT82C406MV. 


Multi-function pin: 
1. DRAM cycle: DRAM address 1. 


_ [| 


TAO-7 11-14, 16-1 


TAGWE# 


8 
J7 
me} 
1 
RAS#0-3/ 22, 23, 49 
MAI1/ 50 
CLKSELO-3 
2 
4 
5 
6 
7 


CAS#0-3 
WE# 5 

MAO/ 

ROMCS#/ 

P13 


MA1/ 2 
KBCS#/ 
P14 


2. Other cycle: qualified by MAMUX# to generate the keyboard 
controller chip select. 

3. Power-on Reset: input port P14 for the keyboard controller. 
Multi-function pin: 

1. DRAM cycle: DRAM address 2. 

2. Other cycle: qualified by MAMUX# to generate the RTC data 
select for the VT82C406MV. 

3. Power-on Reset: input port P15 for the keyboard controller. 
Multi-function pin: 

1. DRAM cycle: DRAM address 3. 

2. Other cycle: qualified by MAMUX# to generate the real time 
clock data read/write control. 

3. Power-on Reset: input port P16 for the keyboard controller. 


MA2/ 
RTCCS#/ 
P15 


MA3/ 2 
RTCRW#/ 
P16 
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MA4-7/ 30-33 
PCO-3 

MA8/ 

PCWE# 
MA9-10 40, 41 
MPDO/ 
RTCCS# 
MPD1/ 
KBCS# 
MPD2/ 
IDEIOR# 
MPD3/ 
IDEIOW# 


XDO0-7 173-166 


Multi-function pin: 

1. DRAM cycle: DRAM address 4-7. 

2. Other cycle: power/peripheral control output to be latched by 
external latches (controlled by PCWE#). 

Multi-function pin: 

1. DRAM cycle: DRAM address 8. 

2. Other cycle: qualified by MAMUX# for controlling the write 
enable of the PCO-3 latches. 


Multi-function pin: 

1. MAG sampled high at reset: DRAM parity bit for byte 0. 
2. MAG sampled low at reset: RTCCS# for the VT82C406MV. 
Multi-function pin: 

1. MAG sampled high at reset: DRAM parity bit for byte 1. 
2. MAG sampled low at reset: KBCS# for the keyboard 
controller. 

Multi-function pin: 

1. MAG sampled high at reset: DRAM parity bit for byte 2. 
2. MAG sampled low at reset: IOR# for the IDE drives. 
Multi-function pin: 

1. MAG sampled high at reset: DRAM parity bit for byte 3. 
2. MAG sampled low at reset: IOW# for the IDE drives. 


N-BOARD PERIPHERALS 

8-bit data bus for communication between the VT82C496G and 
on-board peripherals. The XD bus is buffered externally to drive 
the lower byte of the ISA SD bus. 


Directional control for the external XD to SD buffer. 


Multi-function pin: 

1. Non-DRAM cycle: qualified by MAMUX# to generate the ROM 
chip select. 

2. DRAM cycle: DRAM address 0. 

3. Power-on reset: input port P13 for the keyboard controller. 
Multi-function pin: 

1. Non-DRAM cycle: qualified by MAMUX# to generate the real time 
clock data read/write control. 

2. DRAM cycle: DRAM address 3. 

3. Power-on Reset: input port P16 for the keyboard controller. 
Multi-function pin: 

1. No-DRAM cycle: power/peripheral control output to be latched by 
external latches (controlled by PCWE#). 

2. DRAM cycle: DRAM address 4-7. 

Multi-function pin: 

1. Non-DRAM cycle: qualified by MAMUX¢# for controlling the write 
enable of the PCO-3 latches. 

DRAM cycle: DRAM address 8. 

Memory address/IO de-multiplex control. High indicates a DRAM 
cycle which deactivates all the chip selects for the on-board 
peripherals. For ISA memory cycle, this pin acts as LMEG# to derive 
the SMEMR# and SMEMW# from the MEMR# and MEMW#. This 
pin is low for ISA IO cycles to enable the chip select. 


Speaker output. 


Ww 
\o 


WwW 
Nn 


Ww 
an 


Ww 
~— 


Ww 
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192 
ROMCS#/ 
MAO/ 

P13 


RTCRW#/ 
MA3/ 
P16 


PCO-3/ 30-33 
MA4-7 

PCWE#/ 

MA8 


MAMUX# 


9 


| 92 | 
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aie 
Maa 
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Scan input from the VT82C406MV. 

[SCANOUT | 195 | O | Scan outputtothe VT82C406MV. 
163 
RTCCS#/ 26 
MA2/ 

P15 


Multi-function pin: 

1. Non-DRAM cycle: qualified by MAMUX# to generate the 
RTC data select for the VT82C406MV. 

2. DRAM cycle: DRAM address 2. 

3. Power-on Reset: input port P15 for the keyboard controller. 


em 
RTCCS#/ Multi-function pin: 
MPDO 1. MAG sampled low at reset: RTCCS# for the VT82C406MV. 
No qualification of MAMUX+# is required. 
2. MA6 sampled high at reset: DRAM parity bit for byte 0. 

Multi-function pin: 

1. Non-DRAM cycle: qualified by MAMUX# to generate the 

keyboard controller chip select. 

2. DRAM cycle: DRAM address 1. 

3. Power-on Reset: input port P14 for the keyboard controller. 

Multi-function pin: 

1. MAG sample low at reset: KBCS# for the keyboard controlle 

No qualification of MAMUX¢# is required. 

2. MAG sampled high at reset: DRAM parity bit for byte 1. 


SA BUS CONTROL 
SAO-7 System address for the ISA bus. Act as output during CPU, 
Levee 
SBHE# System byte high enable. Act as output during CPU, refresh and 
(ed 
IOR# ISA bus IO read command. Act as output during CPU and DMA 
naa 
IOW# ISA bus IO write command. Act as output during CPU and 
pee 


MEMW# ISA bus memory write command. Act as output during CPU and 
DMA cycles and as input during master cycles 
BALE Buffered address latch enable for the ISA bus 


MEMR# ISA bus memory read command. Act as output during CPU and 
DMA cycles and as input during master cycles. 


1O16# IO cycle 16-bit select input from the ISA bus. 
MS 16# 178 Memory cycle 16-bit select input from the ISA bus 


REFRESH# System DRAM refresh control. This pin is an open-drain output 
Hacaasaed 


MASTER# Master cycle indicator from the ISA bus. 
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IDE CONTROL 
Multi-function pin: 

1. IDE cycle: IDE select DCS#1 
2. other ISA cycle: SA3 
Multi-function pin: 

1. IDE cycle: IDE select DCS#3 
2. other ISA cycle: SA4 


DCS#1/ 202 
SA3 
DCS#3/ 199 
SA4 
TurboBus#/ 180 Multi-function pin: 
LGNT#1/ 1. MA8 sampled as | at reset: turbo bus active. 
BHSEL# 2. MA8-7 sampled as 00 at reset: second local bus grant. 
3. MA8-7 sampled as 01 at reset: high DRAM bank select. 
ali 
ae i 
mae 


TurboBus#/ Multi-function pin: 

TC 1. non-DMA cycle: turbo bus active. 

2. DMA cycle: DMA terminal count indicator. 
Multi-function pin: 

1. MAG sampled low at reset: IOR# for the IDE drives. 

2. MAG sampled high at reset: DRAM parity bit for byte 2. 
Multi-function pin: 

1. MAG sampled low at reset: [OW# for the IDE drives. 


IDEIOR#/ 
MPD2\ 


IDEIOW#/ 
MPD3\ 


2. MAG sampled high at reset: DRAM parity bit for byte 3. 


POWER AND GROUND 


I Power supply of 4.5 to 5.5V. 
165, 185, 
201 


1, 15, 29, 38, Ground 
44, 60, 96, 
119, 142, 
164, 186, 
200 
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| 6 | ~CBOE#O | 
| 8 | ccs | 60 =| vss 
| 9 | ccs# | 
[| 66 | cps 
| 68 | CDs 
| 69 | cp. 
| 80 | CA24 | 
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ELECTRICAL CHARACTERISTICS 


Absolute Maximum Ratings 


Note: 


Stress above these listed cause permanent damage to device. Functional operation of 
this evice should be restricted to the conditions described under operating conditions. 


DC Characteristics 


TA-0-70°C, Vpp=5V=/-5%, GND=0V 


[Sombot [—Paramcior | Min [Max 

—Va_[npatTow vase 

Vin [mputhigh volage 

Vou | Output Tow vase 
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CPU Cycle AC Characteristics 


| T100_| ADS#setuptimetoCCLK2risingedge | 7 
| T101_ | BRDY# active delay fromTA<7;0> valid | |B 
| T102_| A3SEL<1:0>valid delay fromCA<3:2> valid || 2 
| T103__| CBOE<1:0> active delay fromCA<3:2> valid | |S 
| 1104 | CBOE<1:0> active delay fromCCLK2risingedge [| | 
| T105__| A3SEL<1:0> valid delay fromCCLK2risingedge [| | 4 
| T106_| KEN#active delay fromCCLK2risingedge | | 
| T107__| READY# active delay fromCCLK2risingedge | | 2 
| T108_| READY#hold time from CCLK2risingedge | |B 
| T109 | BRDY#hold time fromCCLK2risingedge | |B 
| T110 | BLAST# setup time fromCCLK2risingedge | 7 | 
| Till | BRDY¢#active delay fromCCLK2risingedge | | 
| T112_ | CBOE#activedelayfromADS# | TS 
| T113 | CCSi#activedelayfromADS# TT 
| T1l4 | A3SEL<1:0> valid delay fromCA<3:2> || 
TUS 

T116 

T117_| _READY# active delay fromTA<7:0> valid | 
T18 

T119 

1120 


Leet Meee tl eel Maced Mee’ 
NTR |RlLOolrRe 


ero 
W]e 


oo 
fl 
a 

C ———s 

T121_| CCS# valid delay fromCCLK2risingedge | 
T122_| TAGWE# active delay fromCCLK2risingedge | 
T123_ | ALTWE# active delay fromCCLK2risingedge | 
T124_| TAGWE# hold time fromCCLK2risingedge | 
T125__| ALTWE#hold time fromCCLK?risingedge | 
T wl 
——— 

a 

ay 

Ls 

ea 

ey 

pad 

—— 


eet ened Reeedl Nenedl Reon’ 
MA} OI rb} rN] oo 


12 
T126 A<7:0> output delay from CCLK2 rising edge 
14 


T127 KEN# inactive delay from CCLK2 rising edge 
T128 RAS# active delay from CCLK2 rising edge 
R : : 


T131 
T132 
T133 
T134 


C 
C 
C F 
T129 MA valid delay from CCLK2 rising edge 
T130 CAS# active delay from CCLK2 rising edge 
C oa 
WwW : 


mfRlRe|e mle 
NI AIA] n COL 
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ISA Master Cycle AC Characteristics 


| 1200 | RAS# active delay fromCCLK2fallingedge |_| 8 
| 1201 | RAS¢# inactive delay fromMEMW#risingedge | | 1 
| 1202 | column MA valid delay fromCCLK2risingedge | | 20 
| 1203 | CASt# active delay fromCCLK2 fallingedge |_| 7 
| 1204 | ADSt#active delay fromCCLK2risingedge | |S 
| 1205 | ADS#hold time fromCCLK2risingedge | | 5 
| T206_| EADS# active delay fromCCLK2risingedge || 38 
| T207_| EADS#hold time fromCCLK2risingedge | | 
| 7208 | CAS¢# inactive delay from MEMR#risingedge | | 7 
| 1209 | CBOE# active delay fromCCLK2risingedge || A 
| 1210 | CBOE# inactive delay fromCCLK?risingedge | |S 
| T211 | CCS#active delay fromCCLK2risingedge | |S 
| 1212 | A3SEL active delay fromCCLK2risingedge | | 
| 1213 | CWE#active delay fromCCLK2risingedge | | 
| 7214 | CWE# inactive delay from CCLK? risingedge | | 20 


Ps ye 
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Local Bus Cycle AC Characteristics 


| T402__| CHRDY inactive delay from LOCAL# fallingedge | 
| 1403, | CHRDY float delay from NPRDY# fallingedge | 
| 1404 | LDSTB active delay from NPRDY#fallingedge | 
| T405__| LDSTB inactive delay from NPRDY#rising edge | 


pees | 
| 7406 | _MDEN# delay from LOCAL# fallingedge | | 0 


15 
20 
13 
14 
20 
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Cache Read Hit Cycle (Burst 2-1-1-1, 2Bank) 


cA cate cae ene 
TA ane | 

T103 1104 
CBOE# "1 

7113 
CCS# ae 

T105 

mo 8 <>] 

A3SEL ‘ais 1c 11 
g 107 5 —— 5 
READY# 
ig Tot 700 

BRDY# 


7110 
BLAST# en) ee 
ene ee 
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Cache Read Hit Cycle (Burst 2-1-1-1, 1Bank) 


ecikes Na ee ea a a 
ADS# At eg 


CA ate che Yoke 

TA ee a ee ee 
T112 

CBOE# De ee ee ee eee : 
T113 

CCS# ” 
me 

A3SEL ee Cie ai 


READY# \ / 

BRDY# rn | ee ee es ey 
BLAST# / en: 
cene MLK et PO 
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Cache Read Hit Cycle (Burst 3-1-1-1) 


cee I NL ad a, Ne Na Nea oN. 

ADS# PN ap 

CA caso 

TA ee es _ 

ee : 

et aC 

A3SEL Ce ee Gee 

READY# Nf 
<> 

BRDY# Sa 

pass f/f. \ 

Kener 
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Cache Write Hit Cycle (OWS) 


ecm: ad NS er AY A 
ADS# LS 

CA Se a i) ee 
TA X 


S 
CWE# iu |) iB 


CCS# sy 
7114/<>| 
ASSEL aD 


<> <— 
READY# \ ) 
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Cache Write Hit Cycle (1WS) 


CCLK2 


ADS# 


CA 


TA {| 
CWE# tH (00 | } ay 


T119 


CCS# 


A3SEL 


READY# 
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CCLK2 


ADS# 


CA 


TA 


CWE# 


CCS# 


A3SEL 


READY# 


BRDY# 


BLAST# 


KEN# 


Cache Write Hit Cycle (Burst 2-1-1-1, 2Bank) 


— | tt 
ee ge ee ee 


-40- 


WA VIA Technologies, Inc. 


VT82C496G 


Cache Read Miss Fill Cycle (2Bank) 


CCLK2 


EAORtAUATATAVAVAUAULUAUAUAUAWOURUBUAY 
ADS# oe cae ae | 


CA 


TA 


T103 T120 
CBOE# cs a 
T7121 
> 
ccs# Cans ee eee ae 


ASSEL 
READY# alee 


T1114 


BRDY# 


7118 


CWE# 


[T1109 


T116 


ae a 
BLAST# / Vt 
Sr Wc. ee I 
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Cache Read Miss Dirty Fill Cycle (2Bank) 


CCLK2 JUL | UU UU UU UU UU $k 

ADS# ae 

CA yi ona 
v T12 

TA 

CBOE# (10 XorK 10X01) - 

Ccs# me = ee 

A3SEL oN XX 

CWE# \ BS a = NS 
1}22 7124 

TAGWE# \ 

ALT 
T7123 <>) 1125 

ALTWE# 


READY# LS 
BRDY# ae \_/ ‘os LS 
BLAST# \ / 
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Cache Read Miss Non-Cacheable 


Gein, 2 a ae a a Ne. 
ADS# \ / 

CA ee 
CBOE# ({ |) n 

cose | KP m fo 
assee = | KL 
RAS# Oe 
MA sais 

CAS# \ / 

READY# \ / 


+. 
KEN# 
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Cache Write Miss Cycle 


CCLK2 


ADS# 


CA Nee = Mo = 
TA X 


CWE# 


CCS# a 
A3SEL X re es ay 


READY# \ / 
| 7128 
RAS# 


K->|T129 


MA win 


CAS# 
7133 
WE# \ 
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CCLK2 


ADS# 


RAS# 


MA 


CAS# 


READY# 


WE# 


DRAM Read Cycle (On Page, RX22=64h) 


PP PPA 


pa ee a 


<> t129 


\ col addr 
< S\1130 K&> T1314 
/| 


ee 
>| 194 
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DRAM Read Cycle (Start Page, RX22=64h) 


ADS# ey 
RAS# as |, coe | SS 


K>) 129 T129 


MA clade 


K> T130 K> 7131 
CAS# / 


READY# \ / 
WE# / 
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DRAM Read Cycle (Off Page, RX22=64h) 


eck. 1 Me ey NP ge 
ADS# Ns of 


Vn = 
RAS# 


<>130 1131 K> 
CAS# 


READY# \ / 
WE# / 
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ISA Master DRAM Write Cycle 


cone: a a a ee er ie 
MSTR16# \ ns ee ee ee eee 
MEMW# Ne Ss 

7200 e->| 7201 
RAS# Na 

T202 |€> 
MA \ 

<-9/T203 KK->|T208 

CAS# Wiken eel 


7204 €-9| >| T205 


ADS# 
READY# rr 

——=f; °° @ 
WR# 

ee |) 
MIO 

<u 
WE 
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CCLK2 


MSTR16# 


MEMR# 


RAS# 


MA 


CAS# 


ADS# 


EADS# 


READY# 


WR# 


MIO 


WE 


VT82C496G 


ISA Master DRAM Read Cycle 


<9] T200 


KK->| 7201 


T202 <4 
Ss T2038 €-5|T208 


T7204 €-5> 


T206 <-> 
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ISA Master Cache Write Cycle 


eee, PO ay a ae a Nal a 
MSTR16# \ fe 
MEMW# \ ———— eS 
ee 
ce [XPT 
A3SEL i SSS 
ADS# \ / 

READY# LL / 
WR# / 

MIO / 

WE \ | 
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ISA Master Cache Read Cycle 


MSTR16# \ ————EE———EEE——E——EEEEEE SSS 
MEMW# \ Se 

| T209 T210 €-> 
CBOE# spp el 
A3SEL = y 
ADS# \ / 
READY# \L/ 
WR# / 
MIO / 


Be 
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Local Bus Read Cycle 


ome, sal ae LA ey ee 
ADS# \ / 

CA X jt 
CBOE# Xf o |X 4 


é T400 ‘ 
LOCAL# \ Et 


“> 
NPRDY# / 
T107 1108 
READY# 
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ISA Master Local Read Cycle 


BCE sa I Na Ne a a a Ly Ae 
pik ey 
CA a See 
MSTR16# \ \ \ EE ———_—— 


Mere (Mf 
CMD# \ ———————— 

COU sete eee aes, PENT RING NS Vas at ke te ok 
ADS# NS 
READY# oar, 

NPRDY# Ny 


LOCAL# ay G77 
T402K—->| |<-9|T403 


CHRDY 


7404 K—-9|_|€-9|T405 


LDSTB 


K—>|T406 
MDEN# \ / 
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BCLK2 


BCLK 


CA 


MSTR16# 


MEMW# 


CMD# 


CCLK2 


ADS# 


READY# 


NPRDY# 


LOCAL# 


CHRDY 


CDEN 


MDEN# 


ISA Master Local Write Cycle 
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208-Pin Plastic Flat Package 


30.6+/-0.2 


27.2+/-0.4 


105 
OOOP PARA e ee eee eee eee oem 


HOU HOABBBRB Bee eens HOOOHnAenao HHEAARRRARHAE 
i AAA 
0.8aTYP 
<= az 104 
—| 3 97 of)-0.4 
208 == 2 53 


Se ERECT ETE IER! 


0.85TYP 


29.6+/-0.4 


+0.1 
0.15 "0.05 
0~10 
| | 0.5+/-0.2 
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